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(57)Abstract: 

PURPOSE: To provide a UV laser beam source which is 



capable of generating UV rays having sufficient outputs 
and low coherence as the light source of an exposure 
machine stably for a long time, is small in size and 
facilitates maintenance. 

CONSTITUTION: This UV laser beam source is 
composed of 10 pieces * 10 pieces, total 100 pieces of 
laser elements. The respective laser elements have 
laser beam generating sections 100 which generate 
long-wavelength light of visible light or IR light and 
wavelength conversion sections 14 which convert the 
generated laser beams to UV rays, These laser beam 




generating sections 100 have semiconductor lasers 11, 
optical fibers 12 and solid-state lasers 13. These 

wavelength conversion sections 14 are constituted to include nonlinear crystals which convert 
the wavelengths of incident light rays and outputs these rays. 
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[0 0 9 5] j£4ctt^£^&«^M8^A3 5 
BlfC ttftS3 2nm (Mm&2<o) ©2M^4 

OIK2llBMi0l& co + co=2a)) TS. #N«^MS3 
5hLTl±, LBOSfflt^. -€-C9X*;i/¥ 

LBOSSfSO^y h#fflfcft&6. ^-f^Ifeta^T- 

[0 0 9 6] «£Ufc2'»»Wu S*ffl[t^C^|pI^ 
it*, 9C(^M8^SA (LBO) 3 6Katto. *3T', 

2 ^ £m&&<mmm&%. (» + 2 o> = 3 «> " jwj *> 
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f m 



(8) 



8-334803 



tU 3f&& (?&R3 5 5 nm) *<8£1-^^©BR{C 2 

mm&tWrt>ftZ>&^ LBOSgffi&AvhUT* 
<„ *>f:/l I &*g^T-(3«£ft©g2ft£i:. tK¥ 

[0 0 9 7] $e,tC, lk<Dimm& (LBO) 3 7{C 
«fcoT, co + 3 co = 4 co ©fDjf $88£tffT;fo*l, 4*&i& 10 
©2 6 6nm*mtS. ZLdT-te, #-f^I©6tfB!g 

[0 0 9 8] &{C, mmi3 8JC«fcoT, i«« 

*ian (^no wm-ric, 4««©«3tefriRtt«ii[jcs 

*V*. gg^©4tei2m2«§9§8tfi (B BO) 3 9a 

[0 0 9 9] #f*RfMft&3 9-?(£ Id« 
£fC±U. co + 4co=5co©^M$g£jW7&fr4x, 5 
fS?S G&&2 1 3 nm) S:«*S-B:*. B B O 3 9 £ffi 

tztzzx-b. {mtLx^mti&mx'&z. * 20 

[0 10 0] H»I/— 9 s - 2 3 (I/— tf-#J8S§) ©# 
&IBgMfe©&S£ffl8i4 0fCj:>J, 

fiata«T±iaV— tf-#«»#»c#r y sis-&s-#» 

SB£Lfe5{g&{£gjS3-&.5. fcfc, 2*8«*»&4ffifflr 
£T*©i^®tt&g;!><lf*oTVNS©T*, aa^-ttT* 
^f$-&T=bav\ jRS«84 0©«fc^TM£tetifcg# 
ifcli, JdSSSBS+ftiSlCBMA StfNd : YAGOy 
F3 4CD£o-Ci£i|!S*l&. 30 

[0101] #nj6#j-ete, ±ibi/— v-#zm*<?>% 

^SPS©, Nd : YAGD'y K3 4, 5, 
3 6, 3 7, 3 9^Cfo ?CDVMKfc$W5ltm*M 
■T. S«|»jfcttS:«V^K:«**aiJaS:«BBf (g 

^fe^y^-r^l/n^^^ h) S-frTiEfrfcRSltS 
-BtT^Kvn. B&M3 3 tH^c, HSft&4 0=& 

rawBH&fc-eric, #i*i^ji3 9®^k^a<iKfctf 

[0 10 2] *|QfiWT?»i. 5f3$&W©?Sll3$ 40 

ffiSa«J&«<e> : fciR*l«l4 0S:i8bTffi*a 

[0103] xmsfewx-cD tf-safet**-© 

[0 10 4] *Hi6M(C<}:tl^ j&R2 1 3 nmfflM 
*6T\ £ifcfr#ifal 0W, 7.^if YMmftl pm&TF 



[0 10 5] ^WftjMl/fe«SCDS«6WK:oV^T, 0 

4 tjivvaiwwa. -3T% 04 w^s^ag^ucfctts 

=frU-ifg&©«f£ *©!*««?© I/— tf-fcf- 

A©£I*&& ; &^L-;k0T'&&. 

[0106] #!Q6fl!©atftu— y*-aa»*. ±820 
2, 3©|l860!I*:H8Hc, mt&i'—f-g&zmiiz 

*J&R©l/- J !f- ft«^-r*/J'® if-4 l 

«aBafe&f?^»»KBii4 3, 4 5k, /j^b— tf- 
4 1 timm&t* 3 ^©w. immskA 3 £#f*&g 

tte>ftfe, b>X42, 44, 4 6t*m?Z>o 
[0 10 7] at^EteWTfl*. /J^l^— if- 4 ltbT 
tt. «A8 2 0 nmS:»1-*mA'l 5 Om«0#- 
St^E- K®4H9»l/— If- 4 1 £fflv^*©T*, ^fflS 

[0 10 8] #gp#2gf§&k LTtt. r G e n e 

ration of 41 m W of blue ra 
diation by frequency doub 
ling ofa GaAlAs diode la 
ser (W. J. Kozlovsky, W. Lent 
h, E. E. Latta, A. Moser a n d G. 
L. Bona, Applied Physics Le 
tters, Vol. 56, p. 229 1, (1 99 
0) ) J K1Rffi&>m<Di.^\Z, 8 5 6 nm&4 2 8 nm 

wfeBsajts-e* =&©#&*. *mmM<Di'-4¥-mm 

ti, Z(D±$*MlPam§mmmi>X, 820nmfr 
£>4 1 0nm\. 3^4 1 0nmfr!b2 0 5nmA® 

zma&t ufc : fe©T-&s. 

[0 10 9] jJegQSWCfcVvt, 4 s ** if- 4 1^ 
e>ffife?S^8 2 0 nm©)tt±, L/>X4 2T'^|nIi;iRm 

|»KHfft4 3kUTl*» LBO^:MV^S. 

[0 110] $mmg&4 3©^&MiS®«, 04 fC^ 
1"«fc t> IC^V ^feI^l^©^®^Cif^$ tU $ e>{C 8 2 0 n 
m<m&&lZMLX\X&K8WlZi£>). M«4 1 0 nm 

© 2 tejfiK*f ut ttjesig^tc^^ <k e> ^ja^^tt© 

mm^iS, S$(±l 5 mmilT'$5. 

[oin] ^M8NtA4 3©rtawiy>y^»afi«i- 

$tifeTS©^5*f$:fflv^3^C) 1 65:ISDz:ii?)Sfil 
5g (y>ifJ8fi») z:©«fce)tc, -#© 

[0 112] imm^4, 3fCA*fb^8 2 0nm®S 
2fs^±, ^©^g^jf^T-?-©!^^*^^ St) 

^-^©Lsyiiinfe*¥^fAj©^-^eT*^2i« 

g@S^^<jg3»J, 2^jg©4 10nm0)3fcW 
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(9) 



[0113] $g£Lfc2{g&«, *©«tA,£##i» 

3 <D&%frt>m$i U 1/^X4 4 5:i|iT^iliK 
jfcftfclfcStT, &©#t&E3l£A4 5fCAlft-S. 
8 0 0 nm©g#?&te, *©e£A,£T##i!<§!7£*£.Ii4 3 

[01 14] #NSS0^S4 5ilUr»i, BBOS:fflV^ 
■5. m$mZ&4 5®£«PiKRC»*. 4 10nm 

©2^ICl£iKKJ&S'e, 2 0 5nm©4fg$tfCttlK8 10 

jg»T?»»A *2W«BS^CJ:oT, 4 10nmO2 
•fgfflp&2 0 5 nm©4fg?& : fcl8£U fS£L£4te?2£ 

tmm&* 3 trams^-rso 

[0 115] |§^Stvfe4^jgt4, U^X4 6/\A#*b • 

#3*1*. ®S&$&2 0 5 nmffl^wajiJi: LT 

«U HSCDL^— !f--5ggfefey, 5 0 mWg£# jto&* 20 

[0116] ys/y^4 
•v^-rw-©#}8?&R^ 2&m\s— v-oftmm&z 

-£rt>-&2>t~#)Z>mf&t UT, 09*. tf TLongitud 
inally diode-pumped conti 
nuous— wave 3. 5 — W green la 
ser (L. Y. Liu, M. Oka, W. Wiech 
mann and S. Kubota, Optics 
Letters, Vol. 19, p. 189 (199 

4) ) j izisMZftx^z&^fc mnmy—tf®ma> 30 

[0 117] *JVi/v9*vV : r>t-<D#ffimfo 
[0 118] ijB6©-SW^T?*^+^®«&Jctl. 

[oii9] #ges09©3wi/-- tf-^astctn^ 1 
oo*© u-*?-mk<Di$ftx 5vmx.<mtwbmti# 

mh&tlZ. ^mitls— if- 4 lilbT, 772 
n m©^ £$g£-f £ %© £{5gx.l£ 4 tei&te 1 9 3 n m 
t&U, Ar Fxdpt/vl/— b-'-£|S|£?&g};:&£„ Z. 
<DW&K\$**is-?\s-4f-(?>tm£lsX8im?2>Z.£ 
#T?SS. *©fc£4ffiHS&8£«©*g||i:LTtt. KB . 
BFfeMv^,, 50 



8-334 803 



[0120] *ftmzmMttmftis-4f-%m<m<D 

[0 12 1] 4^a6W©«^^— y-3t«t*. ±IB02 

©iotwi:n»Ku mj© is—f-gmzmuzmz u 

[0 12 2] 1-fcfrt>. *f-18gtiu fi&®fcS:$8 

5 li:, fibiS3feK:£U'JftS£*x& 

y-#jfi» 0*-) 50 it, ^K2 

502 i/— r-^yg»5 o i tmgmms o 

fi<«C2 6 6 nm©m^5:ffi*-rs. 

[0 12 3] 1/— y-*8B»5 0 ltt. lx>X5 2i:, 
HS8R5 3, 5 6^-H#V-1f-«K©Nd : YAG 

a * k 5 4 msgmzfi^mmzik 5 5 1 
*. ^*^saP5 0 2ii, &*3?&£fTe>iH» 
j&i 5 9 mmmm& 5 9 ©pfWKBaianfefi 

|#85 8, 6 

[0 1 2 4] ¥mtfils— tf-5 l^e>©^8 0 8nm 
©fiftiBft (ffi*3W) tt. l/>X5 2T-^3fcStU S» 
^5 3S:iibT> Nd:YAGn>yK5 4ICAI^I.. 

zzx\ m3ommm£mfflz%7Tjrt-z%^x¥ 

[0 1 2 5] iEHtt5 3tt, i&g8 0 8nm©®jg#fC 
#l/rtti«8tfft i&Rl 0 6 4 nmOmzimKM 
s& ifcS5 3 2 nm©3t»C5l#UTttffiffia«|s©£QHtt& 
*£f£-fS<, Nd : YAGOy K5 4&, 
5 1 #e>©ffijBJfc#A»S*V 1 0 6 4 nmOS«?: 
«*"r**©T?. *©WB7JtStt. 3 mmftm 
til OmmiST'feS, 

[0 12 6] «^a*lfc3S*Jftt4, 5/sA 

2«i!»^©*W^J&KTiOP04 (KTP) 5 
5 fc^T?l»fcS*V5%©T, Nd.: YAGn>v F 5 4 

[0 12 7] MliM5 6(Cl±, i&Rl 0 64 nm©g# 
miZtt LX\m%M$k 5 3 2 n m© 2^?g{CMLT 

«SI*©fiM«JW&S3*VCV^. l^— tf-»^ 
5 0 l (Cli, ±IS«lfi£{cADA, $ tic, if^e- KSr#- 

-&tft)©ti-s. 

[0 12 8] *38IW-Cfc Sf-^yg«5 0 1 
fi, H^g© 10 6 4 nm©S*M^b^«)e>tU # 
ifiS^S 5 5 <fc ot, 5 3 2 n m© 2^jg©^*«|§4 
LT> i©2ffifiIbil«S«l»5 6*»&ffi«S*V*. 

[0 12 9] -3.T% *^S6M©HS^5 3$:, I/-- \f 
-®K 5 4 ©SaSfSJC)S5=HKS:^-r -5 r i: T'-ftffl-f S 
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(10) 



8-3 3 4 8 0 3 



5 v>*m*mmt-tz ztX'KHirzm&t bt 
w 

[0130] \/— v-pamsoiztmLfczmmo 

5 3 2nmftli, V>X5 7T»«*A«:»*.e>*lT. # 

502 cen^i&M&tiRiiJ:i*K) 'vMtts. in® 

7g;©||5 9£:bT«:BBO£;SV%5„ #8P#iSg|5 0 2 
A / MfLfc5 3 2nm02§»t 2 6 6nm04ffi 

[oi3i]ftfe mwams o 2c^ww3^. u 
2f^6fi«i©siif«5 8, eo©m>yfc, 

^HWKKft5 9©PWnBS:inx. £»K&&ftU Hit 
i58, 6 0&4iW+*«*i:LT%»Av\ 

[0132] *mm\z&iMi. !m#.i/-if- 5 1 1 

LT3WBK©ffi*© ! bCDS:fflV%fci;*, #1/— if-H 
**»6CD«»»fCffi*anS 2 6 6 nm®i^)t©)tffi 
*£bT, 1 0 0 mWBfl&WB&**l*. 20 
[0 13 3] *«WS:jifflbfc«^I/-- v-ymoM<z> 

mmz> 06 fcjgvvamrf-s. ±ssm 

[0134] ^mmmoim-iy-if-iHM^ 02©jh 
sna^on***;. if-***. ®6tc^-r<fc^ 

fcft*«lKt«:#bTH<6. 
[0 13 5] *tt6M©*U- J sr-wsau 
■jWaCDQ-^-fy«6lCj:6/VU^I/— If-i:, 2flKft 30 

[0 13 6] /Vl/XU— ¥#ftb— y-6 1 

§i) e o 1 fc*ej«s*v*. u-if-Jtt»6o 1 

14, U-if-^H6 4^taSS#§6 5il, ^<DM«!|{Cg2 

estissiiHa 6 3 , 6 6 h 

[0 13 7] ip#»U--y-6 l#&©ffl©fel4. #7 
r -f A- 6 2 fcilbT U-if-^ggg6 0 1 \z*&frtu 
H*K*6 3&S»J, U-tf-flBTOfeSNd : YLF*g 40 
H^fciajg-rfc. ft77-fVt-6 2£j§Vvf 

IC. 0 5 <Dm&mXft t>titz «fc 1/>XT'^ UT> 
U— !f-«B»6 0 1 *T*<*fiRfcbT*KH. 

[0138] b— »f-^ysa»6 o i kwu =mwmm 

fC«fc^.32)§ti6 4^1E3nTfe»J, V^-SQ-*^ 
>y^}£lC<fc »J , 1 0 6 4 n mtfV^l/Xft 

ZL0D#6*$nfe>' , C;b^^G)/NVl/X*Ml4*«Jl 0 ns, 

l y^i/^ox^;!/^-^ i o o n J, ;t;i/^©^»j3g 

bJSiSd&kfc, 3$1 0 kHz T*ife6. £0*&*tC«fc*Ui. 
jp^oi^;i/^-ffl*n$fjiwi:^S. 50 



-#nj!i^> 



[0139] i/-- ?-#iBl^> i^e>aj^$^fe/t;b 
[0140] a&jsw-eii, i/— y-^fa»e 0 1 7^<b 

tf}t*£;ft£l 0 6 4 nmGDg#i&£:, ^©#^gj^^ 
(KTP) 6 7T*5 3 2nm02i$i:U 2&M<D# 
«i (BBO) 6 8T'4^02 6 6nm®^) l 6 
£SB£-rs. BBOjfcSJCfcoT, £#&£4 

^©*MB«»£«:fTK 2 1 3 nm®J(t#«©»£%> 

■ssmx'&z, 

[0141] zzx\ w&mmm*-z*>\z±tfz>t=. 

tote, I/— tf-3fe&Jtefebfe*l£# 

[0142] ^aswcDi/— *?-mm<Dmj&\z£ti\i. 
mm\zm<r>ti& 2 6 6nm©M» wm\x,tt 

tLTti, 1 0 0 mWflgtfjli&ifetlS. iot. ±13 
U— 10X1 Otoftl 0 0**MZ\stL, m 

[0 14 3] a*^Qfi«K:J:*itt ziyM Sfe SMItt 

[0144] *m&ffli-&vixybzm\x^2>fc 

to, 3©**T^^-hMMB*«r>5<, ffi#3tt* 
^^O^Pa^bT, 10 0 j>mmm.lZf£2>. dtf>£ 

to, s^are^B-rs^cii, fejgb»ft®atvfc« 

[0 14 5] b*U -f^x^S/a^nv^fcBWa*. 
[0146] 

[0 14 7] 
[EI®OfS8#^l5ira] 

m i ] *«wi:<t5^ u— y- : !Km<D-m£ffl<»± 

[02] *^O^J|^®±«^&^t*l«H"P 

[03] m 2 (Dmfemo is-v-mm&ytm&m&cD- 

[04] ^rnxmnmrnmo u-v-mmoift^&m 
m.<n-m*jktmmx'%>z>. 

[05] *mi<m<D$&M(D\s-v-mm<o%&tm 
m(D-m*7Ti-t®m®X'3b&. 



, (11) <j$m 8-334803 

1 w 0 

[06] ^m<Dm<Dmmm<D\y— y-mm<Dyt&&m -> 2 2-3%7r-f/t-,^s-BWcu— *f- 33- 

ai©-«iS5%-rsw3sre»6. Mim 34-1/— 35, 3 6, 37-^g 

[ffiFS0SW3] 3 8-fflUWE. ' 3 9-JMlBBItt. 4 0— MJJ 

1 i-ifHj|»l/-- lf-> 1 2-^77^^-, 13-H tit. 1 0 0-1/- V-im&B. 

{*=i/-if- 1 4 -aaaoww. 2.i-^^u-if 




